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Rainwater Surface Drain 

FIELD OF THE INVENTION 

5 The present invention relates to a rainwater surface drain for use in roof drains. 

BACKGROUND OF THE INVENTION 

U.S. Pat. No. 2, 689, 017 discloses a rainwater surface drain for use in roof drains 
10 of the kind incorporating a substantially cup shaped reservatory for water to be 
drained. The reservatory is connected at a center discharge outlet on the bottom 
side thereof with a drain outlet pipe and is covered with an upper strainer or grat- 
ing member downstream of which insert means are arranged within the reserva- 
tory for breaking up of air that is entrapped with the water and for preventing for- 
15 mation of an eddy. These eddy preventing means comprise transversely extending 
cross baffles extending upwardly into said upper strainer and terminating in a 
spaced proximate relation to the bottom of the reservatory. The upper strainer of 
this known rainwater surface drain is either formed as a flat grate member or as a 
substantially dome shaped member which with an alternative design could be ad- 
20 ditionally provided at an upper position of the flat grate member for preventing de- 
bris from reaching the grating slots of the flat grate member that is positioned un- 
derneath thereof. 

It is a general and quite well-known problem with such rainwater surface drains 
25 that the water entering the reservatory via the upper strainer forms a turbulence 
whereby any entrapped air greatly impedes the further flow of water towards the 
interconnected drain outlet pipe. As a result thereof water will therefore be backed 
up on the surface which is to be drained so that a flooding will occur. 
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With the arrangement of such eddy preventing means as transversely extending 
cross baffles no optimum solution for this particular problem has been reached, 
however, so that with different designs of such eddy preventing insert means trials 
5 have been made for improving the intake of water into the interconnected drain 
outlet pipe by substantially preventing a vortexing of the water within the reserva- 
tory in combination with a substantial prevention of air from entering into the drain 
outlet pipe. 

10 Different designs have been introduced as so-called syphonic rainwater drain sys- 
tems as for example disclosed in GB Patents No. 2 269 402, 2 285 460 and 2 321 
067. These further known designs comprise in general a more or less funnel 
shaped reservatory accommodating an insert member in general in the form of a 
pointed cone the apex of which is directed towards the center of the inflow orifice 

is of the drain outlet pipe. The pointed cone could also act when cooperating as a 
baffle means in cooperation with separate vane-like limbs which will provide dis- 
tinct flow passages within the space between the pointed cone and the surround- 
ing inner wall of the reservatory. 

20 A further example is disclosed in the German Utility Model Registration No. 202 05 
749.6 and comprises a cone shaped insert member which at a flat base surface in 
parallel and in spaced relation to an upper flat grate member starts with a slightly 
concave curvature that continues with a slightly convex curvature towards the 
apex of the cone. The surrounding inner wall of the reservatory is formed with cor- 

25 responding complementary wall portions for providing an annular flow passage 
that establishes as well a syphonic effect. Such substantially cone shaped insert 
members result in general in an efficiency which under German standard condi- 
tions will be acceptable for drain outlet pipes with a standard nominal diameter of 
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DN70. However the efficiency of such cone shaped insert members is not at all 
acceptable for drain outlet pipes having a larger nominal diameter of for example 
DN80 since in this case an increased amount of water is being backed up on the 
surface to be drained. A non-allowable flooding will therefore occur due to an im- 
5 pediment of the flow of water to the discharge outlet on the bottom of the reserva- 
tory. 

STATEMENT OF THE INVENTION & ADVANTAGES 

10 An object of the present invention is to provide a rainwater surface drain for use in 
roof drains which by comparison with a smaller nominal diameter of the drain out- 
let pipe will secure at least the same and preferably an increased efficiency for 
outlet pipes with a larger nominal diameter under standard conditions. A cone 
shaped insert member would be used for the evaluation of the efficiency of a sur- 

15 face drain of the general kind as above described and interconnected with a drain 
outlet pipe of a smaller and a larger nominal diameter as above mentioned. 

It is a further object of the present invention to provide a rainwater surface drain for 
use in roof drains which is simple in design, economical in cost, and yet more effi- 
20 cient in operation in comparison with the known surface drains of the general kind 
as above described. 

In accordance with the present invention a rainwater surface drain for use in roof 
drains is provided with an eddy preventing insert means that comprises an inner 
25 flat grate member which is disposed at a short distance upstream of the center 
discharge outlet on the bottom of the reservatory. The reservatory is substantially 
funnel-shaped towards the interconnected end of the drain outlet pipe and is pro- 
vided with a peripheral inner groove for seating this inner flat grate member in a 
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position substantially in parallel and downstream of an upper strainer or grating 
member which covers the reservatory whereby a reservoir is formed below the 
same for temporarily collecting the inflow of water. 

5 With a rainwater surface drain according to the present invention in which the in- 
ner flat grate member is preferably supported by radially extending, circumferen- 
tially spaced supporting arms in engagement with the peripheral inner groove of 
the reservatory there will be achieved an empirically founded increased efficiency 
of up to 40 percent for the larger nominal diameter DN80 of the drain outlet pipe 

10 when using the inventive flat grate member instead of a cone shaped insert mem- 
ber with a design in accordance with the above mentioned German Utility Model 
Registration No. 202 05 749.6 which on the other side provides an optimal effi- 
ciency for the smaller nominal diameter DN70 of the drain outlet pipe that is inter- 
connected with the reservatory of the drain. Such a flat grate member provides in 

is a very simple manner a reduction of the amount of water which eventually will be 
backed up on the surface to be drained because passage of water in the direction 
towards the drain outlet pipe will now be detoured more or less smoothly towards 
the inner wall of the reservatory within the space above the inner flat grate mem- 
ber. This very space is now used as a reservoir for securing a minimization of the 

20 entrapment of air by substantially preventing any spiral whirling of the flow of wa- 
ter that enters into the reservatory. 

Further features and advantages of the inventive rainwater surface drain will be- 
come apparent from the following detailed description of a preferred embodiment 
25 as schematically illustrated in the drawing. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The invention will now be described by way of example with reference to the ac- 
companying drawings, in which: 

5 

Fig. 1 is a sectional illustration of the inventive rainwater surface drain in accor- 
dance with a preferred embodiment comprising a flat grate member as an 
upper strainer for covering a funnel-shaped reservatory of the surface 
drain and an inner eddy preventing insert also in the form of a flat grate 
10 member, 

Fig. 2 is a top view of the upper grate member and defining as well the line of 
intersection A-C which is considered for the sectional illustration of Fig. 1, 
and 

Fig. 3 is a top view of the inner flat grate used as an eddy preventing insert 
15 whereby the same line of intersection is presented which is used for the 

sectional illustration of Fig. 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODYMENT 



20 Fig. 1 illustrates a rainwater surface drain which is intended for use in roof drains 
or other comparable surfaces to be drained. This surface drain comprises a sub- 
stantially funnel-shaped reservatory 1 and a drain outlet pipe 2 which is connected 
to the reservatory at a discharge outlet on the bottom side thereof. The reservatory 
1 is covered with a strainer or grating member 3 that is formed as a flat grate 

25 member the upper surface of which is substantially plane with the roof surface. 
With an alternative embodiment this upper strainer or grating member could also 
be dome shaped and with a further alternative embodiment such a dome shaped 
strainer could also be provided in addition to the illustrated flat grate member. 
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In the same plane as the flat grate member 3 there is further provided a loose 
flange 4 which is backed with a seal 5 and which is secured to an annular flange 6 
of the reservatory 1 by screw bolts that are arranged along the circumference of 
5 the flat grate member. 

The flat grate member 3 is provided with centering lugs 7 projecting downwardly 
for supporting the flat grate member 3 on a peripheral annular shoulder 8 of the 
reservatory. At a short distance below the flat grate member 3 there is further pro- 

10 vided another flat grate member 9 as an eddy preventing insert means inside of 
the reservatory and in engagement with a peripheral inner groove 10 of the reser- 
vatory 1. A collecting space or reservoir 11 is therefore presented between the 
upper flat grate member 3 and this inner flat grate 9 which is connected on the one 
side with a peripheral inflow groove 12 as established by the loose flange 4 in co- 

15 operation with an edge portion of the flat grate member 3 and of course also with 
the plurality of grating openings 13 with which the flat grate member 3 is provided. 

The collecting space or reservoir 11 is on the other side connected with the dis- 
charge outlet on the bottom side of the reservatory 1 via a similar plurality of grat- 

20 ing openings 14 of the inner flat grate member 9 and further via a peripheral annu- 
lar gap 15 which is provided between the edge portion of the inner flat grate mem- 
ber 9 and the surrounding inner wall of the reservatory. As illustrated in Fig. 2 and 
3 the two flat grate members 3 and 9 are substantially of the same design whereby 
the upper flat grate member 3 serving as a lid member for covering the reservatory 

25 1 at its entrance orifice is somewhat larger dimensioned than the inner flat grate 
member 9 the smaller dimension of which is of course predetermined by the fun- 
nel-shape of the surrounding wall of the reservatory. 
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As particularly illustrated in Fig. 2 the upper flat grate member 3 comprises a disk- 
shaped center portion 16 which is surrounded by a ring 17 of the before mentioned 
grating openings 13 formed as circumferentially extending slots that are sur- 
rounded by a closed outer annulus 18 into which radially extending webs 19 of the 
5 disk-shaped center portion 16 are projecting outwardly of the grating openings 13. 
With theses circumferentially spaced webs 19 a further ring 20 of a plurality of fur- 
ther grating slots is provided which predetermine the dimensioning of the periph- 
eral inflow groove 12 that is established by the loose flange 4. 

10 Due to its substantially same design the inner flat grate member 9 is as well pro- 
vided with a disk-shaped center portion 21 having radially extending supporting 
arms 22 that are circumferentially spaced for engagement with the peripheral inner 
groove 10 of the reservatory 1. The supporting arms 22 are projecting over a ring 
of grating openings 23 and an outer closed annulus 24. The number of supporting 

15 arms 22 is less than the number of webs 19 of the flat grate member 3 so that 
even that the flat grate member 3 is larger dimensioned than the flat grate member 
9 there are provided respectively larger spaces between the supporting arms 22. 
With the entirety of these intermediate spaces a respectively large cross-sectional 
dimension is therefore provided for the annular gap between the edge portion of 

20 the flat grate member 9 and the surrounding funnel-shaped wall of the reservatory 
1. The supporting arms 22 provide a channelling of the water which is collected 
within the reservoir 1 1 in a direction towards the upper end of the interconnected 
drain outlet pipe 2 so that as a result of this channelling at a front surface of the 
surrounding inner wall of the reservatory 1 a respectively high efficiency is being 

25 obtained for the drain of the rainwater which reaches the upper strainer. Since the 
reservoir is acting as a pool for slowing down the velocity of the inflowing water 
any whirling motion of the water will be prevented so that the efficiency of the out 
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flowing water being passed through the grating openings of the inner flat grate 
member 9 and its surrounding annular gap 15 will be improved. 

It should be understood that within the scope of the present invention and its 
5 above described preferred embodiment design details could receive changes such 
as for example the peripheral groove which is provided for seating the inner flat 
grate member 9 by the projecting ends of its supporting arms 22. This very periph- 
eral groove could be replaced by pocket shaped recesses of the inner wall of the 
reservatory. The number and design of the grating openings could further as well 
10 be different from the number and design as above described for the preferred em- 
bodiment. 



